Objective: Negative views of both the self and the world are commonly seen in individuals who have suffered psychological trauma. These negative cognitions are thought to be significant as they are likely to play a critical role in furthering, if not promoting, other symptoms and exacerbating the dysfunction sometimes seen after a traumatic event. This has led to the inclusion of "persistent negative beliefs and expectations about oneself or the world" in the DSM-5 (American Psychiatric Association, 2013). Although there is considerable self-report and behavioral evidence for negative biases after trauma, there is less concurrent neurophysiological data. This study used the N400, an event-related potential sensitive to semantic expectancies, to assess negative expectations in a trauma sample. Method: In this study, 39 participants completed an N400 task in which they read ambiguous sentence stems that ended either with a positive final word (Things will turn out . . . fine) or a negative final word (Things will turn out . . . badly). The authors predicted that those trauma survivors with negative cognitions (as measured by the Posttraumatic Cognitions Inventory [PTCI]: Foa et al., 1999) would show N400 amplitudes indicating expectancies for negative endings. Augmenting the previous self-report data, this would provide evidence for negative expectancies that are fairly early and relatively automatic. Results: N400 amplitudes to negative sentence endings were significantly related to negative views of the world as measured by the PTCI. Conclusions: This suggests that negative world views in trauma survivors have demonstrable neurophysiological correlates and impact on expectations in ambiguous situations.
Using DSM-5 criteria, recent research suggests that prevalence rates for psychological trauma are as high as 90% in the U.S. population (Kilpatrick, Resnick, Milanak, Miller, Keyes, & Friedman, 2013) . Although most of the individuals who experience such an event do not go on to develop significant psychopathology such as Posttraumatic Stress Disorder (PTSD), others develop a more chronic reaction to the event that severely disrupts their ability to return to their previous lifestyle (Kilpatrick et al., 2013; Tanielian & Jaycox, 2008; Brewin, 2003; McFarlane & Potts, 1999) . Although chronic responses to a traumatic event are not as common as the acute reactions, the National Stressful Events Survey (Kilpatrick et al., 2013) and the National Comorbidity Study (Kessler et al., 1995) found estimated lifetime prevalence for PTSD at 8.3% (DSM-5) and 7.8% (DSM-IV), respectively, in U.S. adults.
For those that do develop a chronic reaction to traumatic events, the impact on their lives is considerable. The effects of trauma can include a range of signs, symptoms, and behaviors that include increased arousal states, avoidant coping strategies, and recurrent distressing recollections of the event (American Psychiatric Association, 2013) . Included among these concerns are biases in both attention and expectation. Attentional biases after trauma have attracted a tremendous amount of focus in the past two decades in the form of behavioral paradigms, such as the modified Stroop tasks, dot-probe tasks, and event-related potential tasks like the auditory oddball or mismatch negativity tasks (Kimble, Frueh, & Marks, 2009; Buckley, Blanchard, & Neill, 2000; Dalgleish et al., 2003; Pineles, Shipherd, Welch, & Yovel, 2007; Kimble, Fleming, Bandy, Kim, & Zambetti, 2010; Metzger, Orr, Lasko, & Pitman, 1997; Karl, Malta, & Maercker, 2006) . As a whole, this work has supported an automatic processing bias toward threatening information consistent with long-standing reports of hypervigilance after trauma.
Somewhat less theoretically and empirically established is the concept of a negative expectancy bias. The term negative expectancy bias, as used in the conditioning literature, refers rather specifically to an overestimation of negative outcomes after being exposed to threat-relevant stimuli (Cavanagh & Davey, 2000; Olatunji, Cisler, Meunier, Connolly, & Lohr, 2008; McNally & Heatherton, 1993) . In applied work, the term is used more broadly to refer to a cognitive tendency to interpret ambiguous stimuli negatively or to predict negative outcomes from neutral events. A general appreciation for how trauma can generate negative expectations has long-standing roots in the trauma literature. In the earliest versions of the PTSD diagnosis, the DSM included a "foreshortened sense of future" (American Psychiatric Association, 1980) in which survivors did not expect a career, marriage, or a long life. Since that earliest conceptualization, the concept of negative expectancies has broadened to include a range of appraisals that go beyond an assessment of the future. Theoretically, the cognitive model of Ehlers and Clark (2000) has delineated the nature and effects of negative expectancy biases in trauma survivors. Expanding on literature suggesting that posttrauma cognitions involve perceiving the world as dangerous and the self as negative (Janoff-Bulman, 1989; Foa, Steketee, & Rothbaum, 1989) , Ehlers and Clark argue that excessive negative appraisals of the trauma and its sequelae contribute to a sense of ongoing, serious threat. These negative appraisals have consistently been hypothesized to be associated with hyperarousal, reexperiencing symptoms, and avoidance behavior (Bomyea, Risbrough, & Lang, 2012; Mitchell, Brennan, Curran, Hanna, & Dyer, 2017) .
Understanding negative appraisals is critical because they are prevalent and highly correlated with posttraumatic pathology (Cox, Resnick, & Kilpatrick, 2014; Foa, Ehlers, Clark, Tolin, & Orsillo, 1999; Smith & Bryant, 2000; Warda & Bryant, 1998) . Cox et al. (2014) found that DSM-5 D2 symptoms (persistent negative expectations of self and world) were present in 24% of all trauma survivors and 75% of those with a PTSD diagnosis. Such negative expectancies have been shown to predict subsequent PTSD after exposure to a trauma (Beevers, Lee, Wells, Ellis, & Telch, 2011; Disner et al., 2013; Dunmore, Clark, & Ehlers, 1999; Ehlers, Mayou, & Bryant, 2003; Engelhard, de Jong, van der Hout, & van Overveld, 2009; Engelhard, van den Hout, Arntz, & McNally, 2002) . Although there has been considerable self-report work in this area, there has been relatively little research investigating behavioral, neurophysiological, or biological correlates of negative expectancies. Doing so may have important implications for a better understanding of the disorder as well as avenues for treatment. For example, behavioral or neurophysiological tasks can produce data about expectancies that are less vulnerable to demand characteristics, social desirability biases, and malingering. In addition, inexpensive and quick assessments of expectancy bias could be quite valuable in treatment outcome studies to investigate the impact of treatment on discrete cognitive changes. In general, new and innovative ways of understanding this phenomenon are important for the advancement of the field.
Event-related brain potentials (ERPs), a measure of averaged brain electrical activity, have served as a tool to investigate neurophysiological correlates of behavior in individuals both with and without psychological disorders and thus may help to clarify aspects of posttrauma cognitive processes. This is because the amplitude and latency of ERPs can vary systematically as a function of ongoing cognitive processes (Andreassi, 1995) . For example, ERP components change with stimulus relevance, subjective probability, expectancy, and semantic congruity (Johnson, 1986; Kutas & Hillyard, 1980) . The fact that one ERP component, the N400, varies as a function of semantic expectancy makes it a promising tool for studying negative appraisals after trauma. The N400 is a negative-going waveform that peaks approximately 400 ms after stimulus onset and is sensitive to incongruities in semantics and meaning. The N400 has been theorized to index the integration of a stimulus into a given context, with larger N400s occurring to stimuli that require more cognitive effort for integration (Kutas & Federmeier, 2011; Rugg, Doyle, & Holdstock, 1994) . This effect occurs because context serves to pre-activate meaning and facilitates subsequent stimulus processing. When violations of context occur, more effort is needed to retrieve information from semantic memory, resulting in a larger N400.
If individuals with PTSD expect threat and are vigilant for it, as indicated in the clinical and empirical literature, they might maintain different expectancies for how ambiguous stimuli, including ambiguous sentence stems, might end. We explored this hypothesis (Kimble et al., 2002) in a non-N400 study, in combat veterans using a sentence completion task. In this task, veterans with and without PTSD filled out unfinished sentence stems that could be sensibly completed with words that were either trauma-related or not trauma-related. For example, the sentence stem "The field was littered with ______" could be sensibly completed with the word trash or with a word such as bodies. Those veterans with PTSD completed the ambiguous sentence stems with trauma-relevant (i.e., military) endings more frequently than did veterans without PTSD. This suggests that veterans with PTSD were using existing biases to interpret ambiguous sentence stems. The study was limited however insofar as participants could easily identify the demand characteristics and alter their responses.
In an N400 version of the above sentence task, we were able to minimize this limitation while providing further evidence for a negativity bias (Kimble, Batterink, Marks, Ross, & Fleming, 2012) . In that study, trauma survivors read sentences off of a computer screen that had either a threatening final word or a neutral final word. Individuals with PTSD demonstrated small N400s to threatening endings compared to those without PTSD in contrast to their larger N400s to neutral final words. This finding suggested that those with PTSD expected negative endings and this was reflected in their neurophysiological response. The smaller N400 to the negative endings would indicate that they were primed for such an ending. However, a limitation of that study was that it included a majority of combat veterans and that the threatening sentences endings were mostly combat-related. Therefore, participants were primarily male and the trauma sample limited.
The current study was designed to improve on the previous study in a number of ways. First, we intended to explore whether we could replicate the previous findings in a mixed trauma sample that included a larger percentage of female and nonmilitary participants. In addition, we used sentence endings that were generally negative (He thought things would turn out . . . badly) as opposed to specifically negative in a military context. This design also controlled for emotional valence in that the comparison sentences were generally positive as opposed to neutral (He thought things would turn out . . . well). A replication using this paradigm with this sample would demonstrate the robustness of the effect, the paradigm's broader applicability, and the capacity to measure negative expectancies across a range of traumas.
In addition, we used the Posttraumatic Cognitions Inventory (PTCI) to precisely identify the cognitions that might be reliably associated with neurophysiological indicators of a negative expecThis document is copyrighted by the American Psychological Association or one of its allied publishers.
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tancy bias. Because PTSD has a heterogeneous presentation, with multiple symptom clusters and variable trauma types, it is unlikely that the overall diagnosis would reliably covary with a fairly specific cognitive symptom (i.e., negative expectations). In the DSM-5, "persistent negative beliefs and expectations about oneself or the world" is one of only 20 symptoms of the disorder. To study this phenomenon in trauma survivors better, a more precise index is required. Finally, the value of this work lies in its ability to assess negative expectations using a neurophysiological measure rather than one that is self-report. Self-report data is valuable as it can reflect the subjective experience of the individual, but it is also quite vulnerable to demand characteristics and malingering in ways that this neurophysiological data is not. The fact that discriminations are made within 500 ms indicates that these biased expectations are reflected in the earliest stages of cognitive processing. A small N400 to negative endings would represent topdown influences that impact cognitive processing almost immediately. For clinicians and researchers alike, such data would highlight how embedded negative cognitions are to even ambiguous stimuli. Such data would suggest that the work of clinicians comes in changing the negative expectations that bias the processing of neutral or ambiguous information.
To investigate whether the negative expectations can be indexed neurophysiologicially, we used subscales of the PTCI (Negative Views of Self, Negative Views of the World, and Self Blame) to see which best predicted N400 amplitudes to negative endings. We predicted that negative expectancies, as measured by the PTCI, would predict smaller N400s to the negative sentence endings but not predict N400 amplitudes to positive or incongruent endings. These smaller N400s to negative final words would suggest a fairly automatic expectancy for negative outcomes to the ambiguous sentence stems.
Method and Materials

Participants
The participants in this study were 46 members of the surrounding community who responded to a CraigsList advertisement or flyers hung on local community boards. The ads and flyers asked for individuals who have experienced some type of psychological trauma to participate in a study for $70.00. Interested participants called and were screened over the phone for eligibility. Because the study involved electroencephalogram (EEG) assessment, participants were screened out for a history of head injury associated with a loss of consciousness, any neurological disorder, any medications that might affect an EEG, current substance abuse, history of substance dependence, epilepsy or seizures, history of fever over 104 degrees, or a history of significant malnutrition. All participants were between 18 and 70 years of age. Participants could be male or female, of any racial background, and either leftor right-handed. Of the 46 participants who came into the lab, data from seven additional participants could not be used either because of subsequent discovery of exclusionary criteria or unusable EEG data, leaving a sample of 39 who completed the entire protocol.
The average age of the participants was 36.6 (15.4) years of age. Twenty participants were female, 19 were male. The sample, on average, completed a partial college education. All participants reported at least one item on the Trauma Experiences Scale (TES; Vrana & Lauterbach, 1994) . Traumas included natural disasters, motor vehicle accidents, physical or sexual assault, exposure to combat, and nearly losing one's life. Twenty-one of the 39 reported physical or sexual abuse as a child. The average number of different traumas endorsed on the TES was 4.51 (SD ϭ 1.97).
Procedure
Psychometrics and demographics. The project was approved by the local institutional review board and all participants started their participation by signing the study consent form. Then they completed with the investigator basic demographic information and the Vrana-Lauterbach Traumatic Events Scale. Participants then completed a number of study psychometrics which included the Posttraumatic Stress Scale (PSS: Foa, Riggs, Dancu, & Rothbaum, 1993) . The PSS is a 17-item scale that directly assesses the DSM-IV criteria for PTSD. It has been found to have high reliability and validity and a score above 14 has been found to be consistent with a diagnosis of PTSD (Coffey et al., 2006) . In this sample, 18 of the 39 participants had a score above 14 on the PSS and were placed in the high PSS group as compared to 21 placed in the low PSS group. The PSS was used primarily to place individuals into high and low PTSD groups. The participants also completed the PTCI (Foa et al., 1999) . This is a 36-item inventory that assesses negative cognitions about the self, negative cognitions about the world, and self-blame. This instrument was used for regression analyses to increase precision in the prediction of ERP responses to negative final words. N400 sentence paradigm. Each participant read 60 sentences off of a computer screen presented one word at a time. Sentences ranged from five to nine words and each word appeared on the screen for 1,000 ms with a 200 ms interstimulus interval (ISI) between words. The final word of each sentence was presented for 3,000 ms, followed by a 200 ms ISI, after which an asterisk appeared. The asterisk indicated that the participant should push the "Yes" button if the sentence made sense and a "No" button if it did not. Following the button-press from participants, a second asterisk was presented for 3,000 ms before the next trial began. The entire task was programmed using SuperLab stimulus presentation software (Cedrus Corporation, San Pedro, CA) with digital outputs sent to the analysis software.
The sentences used in this study were different than those used in our previously published study (Kimble et al., 2012) . The current sentences reported in this study were designed to be applicable to a mixed-trauma sample. In all, 20 sentences stems were presented three times each and each time ended either with (a) an incongruent final word ("She found the stranger to be orange"), or (b) a congruent positive ending ("She found the stranger to be friendly"), or (c) a congruent negative ending ("She found the stranger to be threatening"). Incongruent sentences had final words that were semantically nonsensical. Both the positive and negative congruent final words made sense syntactically and semantically. The only difference between the positive and negative congruent final words was the valence of their final words. Negative sentences ended with negative final words. Positive sentences ended with positive final words. Final words averaged 6.67 letters and across the three conditions were equated for word length, number of syllables, and frequency in the English language This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. (Kučera & Francis, 1967) . The order of the trials throughout the paradigm was randomized to avoid confounding variables such as fatigue and order effects. ERP acquisition, filtering, averaging, and analyses. To begin the EEG procedure, participants were asked to sit approximately 1.5 m from a 21-inch computer monitor. They were connected, via an electrode cap (ElectroCap International, Eaton, OH) to the BioSemi Active II system (Amsterdam, Netherlands). Electrode gel was placed in each electrode site in the cap to ensure optimal conductivity. All electrode offsets were within 40 mV, the acceptable range as recommended by the manufacturer. The 32 active electrodes and two mastoid reference electrodes were connected to the A/D converter box which sent signals along to the acquisition computer installed with ActiView software.
When the participant was ready to begin the task, the researchers explained the paradigm. Participants were asked to remain still as they silently read each word that appeared on the computer screen. After the sentence was completed, participants pressed either a "yes" or "no" button to indicate if they thought the sentence "made sense." All 60 sentences took approximately 20 minutes to present. Upon completion of the task, participants were debriefed and were given the principal investigator's contact information if they had any further questions or concerns. Following the debriefing session, each participant received $70 for participating in the study.
EEG was continuously recorded from 32 channels using a BioSemi Active II amplifiers and electrodes manufactured by BioSemi (Amsterdam, Netherlands). Active electrodes were embedded in an elastic cap at standard distances consistent with American Electroencephalographic Society Guidelines (Pivik et al., 1993) . The EEG was measured using a combined ground/reference (CMS/DRL) circuit. EEG was digitally sampled at 1024 Hz.
Data was stored off line and analyzed using Brain Electrical Source Analysis Software (BESA: Megis Software, Grafelfing, Germany). The data was baseline corrected and filtered at .1 to 30 Hz. Continuous EEG was epoched with 100 ms prestimulus baseline and continued for 1000 ms post stimulus. Eyeblinks were removed using BESA eyeblink correction routines. Trials were then averaged using an artifact rejection routine in which trials with amplitudes greater than 120 uV were removed from analyses. N400 amplitude was measured as the most negative peak between 300 and 600 ms with baseline established as the average voltage between Ϫ100 and 0. The loss of over 50% of the trials due to artifact for any given condition resulted in the removal of the participant from the study. As a result, six participants were removed.
Data reduction and analyses. To avoid spurious findings associated with a single electrode, analyses were done across a number of central electrode sites. For analyses in which "electrode" was a within-subjects factor, Cz, FC1, FC2, CP1, CP2 electrodes were used. For multivariate analyses, in which only one outcome variable could be used, Cz and its four surrounding electrodes (FC1, FC2, CP1, CP2) were averaged together to create a central montage. This is consistent both with convention, in which the N400 is typically largest at central sites, and our own data in which we saw largest amplitudes at Cz. This also avoided reporting effects that could be due to values at a single site.
Testing assumptions for multivariate analyses. We tested for violations of the underlying assumptions for multivariate analyses. All independent and dependent variables were normal in their distribution and were acceptable with respect to kurtosis and skew. No variable needed to be transformed. Although the bivariate correlations in Table 1 show that the predictors were significantly correlated, they did not violate guidelines of multicollinearity as measured by SPSS statistics tolerance indicators and variance inflations indexes.
Results
Manipulation Check
In standard N400 paradigms, sentence stems with unexpected (incongruent) final words demonstrated larger amplitude (more negative) N400s compared to those with expected (congruent) final words. Our paradigm demonstrated this effect. See Figure 1 . This analysis is highlighted separately here in order to emphasize the presence of the effect when using our novel, nonstandard N400 task. This effect was tested using Condition ϫ Electrode Analysis of Variance (ANOVA) with Condition (congruent positive vs. congruent negative vs. incongruent) as one factor and Electrode (Cz, FC1, FC2, CP1, and CP2) as the second factor. Those sentences with incongruent final words had significantly larger N400s than did sentences that ended with congruent final words-con- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
dition effect: F(2, 37) ϭ 10.60; p Ͻ .01, 2 ϭ .36. Follow-up analyses confirmed that the incongruent condition was significantly more negative than both the congruent positive and congruent negative conditions. When comparing just the incongruent condition versus the congruent positive condition, the effect was significant, F(1, 38) ϭ 20.60, p Ͻ .01, 2 ϭ .35. The same effect for condition was found when comparing the incongruent final words to the congruent negative endings, F(1, 38) ϭ 14.24, p Ͻ .01, 2 ϭ .27. We also investigated, again in the entire sample, whether there was a difference in N400 amplitude between the congruent positive endings and the congruent negative endings. We predicted that there would be no difference in the overall sample. If there were a difference between these two conditions, particularly in those without pathology, this would likely represent poorly designed sentences in which one type of congruent sentence was less expected than the other congruent sentence type. Analyses suggest that although both congruent sentence types were different from the incongruent condition, they were not different from each other, F(1, 38) ϭ 1.99, p Ͼ .05, 2 ϭ .05.
Bivariate Correlations: Psychometrics and Demographics
Psychometric instruments performed as would be expected. See Table 1 for the correlation matrix. All PTCI (World, Self, and Self Blame) subscales correlated significantly and positively with each other. The Self-Blame subscale on the PTCI also correlated significantly and negatively with age (r ϭ Ϫ.32, p Ͻ .05), suggesting that individuals blame themselves less as they got older which may be a function of the amount of time since trauma.
ANOVA: Group Differences
In an effort to replicate our 2012 findings, differences between those high and low on the PSS scale were tested using a 2 ϫ 3 ϫ 5 mixed model, repeated measures ANOVA. Group (PTSD v. no PTSD) was the between-subjects factor and condition (incongruent vs. congruent positive vs. congruent negative) and electrode (Cz, FC1, FC2, CP1, CP2) were the within-subjects factors. This analysis used a central montage directly comparable to the 2012 study. There were no overall group effects, F(1, 37) ϭ 0.27, p Ͼ .05, 2 ϭ .01, nor were there any interactions with group. A replication of our previous work would have been supported by a Group ϫ Condition effect, which would have specifically tested whether the groups differed to the negative condition, but it was not significant, F(2, 36) ϭ 0.24, p Ͼ .05, 2 ϭ .01). Similarly, the effect was not present at any particular electrode; Group ϫ Condition ϫ Electrode, F(8, 30) ϭ 0.65, p Ͼ .05, 2 ϭ .15.
Regression Analyses 1: Predictors of N400 Amplitude to Negative Endings
The relationship between N400 amplitudes to the negative endings and the PTCI scores were tested using a hierarchical multiple regression in which age was entered first and PTCI-Self, PTCIWorld, and PTCI-Self Blame were entered second. Twenty-five percent of the variance in N400 amplitude to negative congruent endings was accounted for by age and PTCI score. R was significantly different from zero, F(4, 38) ϭ 2.77, p Ͻ .05. In the first step age predicted smaller N400s to negative endings (t ϭ Ϫ2.29, p Ͻ .05) but was no longer significant in the second step (t ϭ Ϫ1.57, p Ͼ .05). In the second step, however, PTCI-World scores were significant (t ϭ 2.19, p Ͻ .05). See Figure 2 , Table 2 .
Regression Analyses 2: Predictors of N400 Amplitude to Positive Endings
The same regression model was used to predict the N400 to congruent positive endings. Only nine percent of the variance Figure 1 . Event-related potential (ERP) waveforms to the positive congruent (light blue), negative congruent (red), and incongruent (dark blue) conditions. This document is copyrighted by the American Psychological Association or one of its allied publishers.
could be explained and R was not significantly different from zero, F(4, 38) ϭ .86, p Ͼ .05.
Regression Analyses 3: Predictors of N400 Amplitude to Incongruent Endings
The same regression model was used to predict the N400 to incongruent endings. Again, only nine percent of the variance could be explained, and R was not significantly different from zero, F(4, 38) ϭ .83, p Ͼ .05.
Discussion
This study found that expectancies, as measured by N400 amplitudes, varied as a function of negative world views. In particular, N400 amplitudes during the negative trials were smaller in those participants who had more negative views of the world as measured by their PTCI-World scores. This finding suggests that those with more negative world views expected the ambiguous sentence stems to end negatively, that is, those with more negative world views were "primed" to expect negative outcomes. An ambiguous sentence stem, at least in the context in which negative endings might occur, seemed to generate negative expectations in those who scored high on the PTCI-World scale.
This interpretation is further supported by recent N400 data suggesting that the N400 is also sensitive to violations of fact or "world knowledge" (Van Berkum, Holleman, Nieuwland, Otten, & Murre, 2009 ; also see Kutas & Federmeier, 2011 , for a brief review of this issue). As Kutas and Federmeier (2011) pointed out, Dutch participants produce large N400s to sentences such as "Dutch trains are white and very crowded" because Dutch trains are yellow. This suggests that individuals can bring their personal experience to generate expectations and this can be reflected in N400 amplitudes. It would be a similar top-down process that would likely generate small N400s to negative endings in those with high PTCI-World scores. Because the sentence stem itself is ambiguous, the broader context (in this case the individuals' perceptions of the world) impact N400 amplitudes. This process is likely automatic and unintentional, certainly relative to the manner in which negative expectancies are typically measured by selfreport (Wang et al., 2016) . Although there is some argument among neurophysiologists regarding the automaticity of the N400, there is little indication that an individual could exert control over N400 amplitudes. Although it would be possible for an individual to bias self-reports and even certain behavioral responses, there is no evidence that they could influence the N400 response. Therefore, the data provide objective evidence for the negative expectancies in some trauma survivors.
Although the N400 varied as function of world views, it is not clear why the N400 was not related to negative views of the self or self-blame as measured by the PTCI. We would have predicted that negative views of the self would also have been related to N400 amplitudes to negative endings as well. Many of the sentence stems referenced negative views of the self, not just negative views of the world. For example, our stimuli included the following sentences: "Basically, I feel that I am . . . worthless" (congruent negative) versus "valuable" (congruent positive) versus "watered" (incongruent). Despite the self-oriented sentences, it was only world scores that were uniquely predictive of N400 amplitude to negative endings.
We can only speculate as to why this is the case, although it may be related to our mixed trauma sample. Although almost all trau- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
mas are likely to result in seeing the world as dangerous (i.e., combat, natural disasters, motor vehicle accidents, sexual assault), only certain types of trauma are likely to lead negative views of the self (i.e., sexual assault, child abuse: Freyd, 1996; Branscombe, Wohl, Owen, Allison, & N=gbala, 2003; Miller, Handley, Markman, & Miller, 2010; Mokma, Eshelman, & Messman-Moore, 2016) . Although the majority of participants may have had a negative view of the world, there may not have been enough individuals in the sample with negative views of the self to generate a significant effect. This would be supported by the fact that negative world views (M ϭ 4.2, SD ϭ 1.6) were more prominent and significantly higher in this sample than were negative views of the self (M ϭ 2.5, SD ϭ 1.3) or self-blame (M ϭ 2.8, SD ϭ 1.7). This pattern in the data may have resulted in an effect that was present for world views that was not there for self-views. Although this study revealed some novel associations between N400 amplitude and world views, it did not replicate the findings of a previous study in which N400 amplitude was related to PTSD status (Kimble et al., 2012) . Although our findings are generally consistent with that finding, as those with PTSD reliably report higher PTCI-World scores, we could not replicate that previous work. In this case, the more specific symptom profile was necessary to identify a relationship. This is understandable in light of the fact that PTSD is a heterogeneous disorder with four separable symptoms clusters, none of which specifically assesses negative views of the world. This is particularly true in that the PSS version used in this study was consistent with DSM-IV criteria in which only the symptoms of hypervigilance and foreshortened sense of future are conceptually related to negative expectancies. Having said that, the previous study had those same limitations and still found that those with PTSD had smaller N400s to negative endings. However, that study did differ from the current study in three significant ways, and these factors may have contributed to a PTSD effect present in the first study that could not be replicated in our current work. First, the previous study had more combat veterans and used sentences from a previous study in which the completion ("cloze") probability was determined using military related sentences completed by veterans. There is growing evidence that the type of trauma, separate from the development of PTSD, can have an impact on a whole range of outcomes including cognitions and neurophysiology (Vythilingam et al., 2002; Vythilingam et al., 2005; Karl et al., 2006; McEwen & Lasley, 2007) . For example, we had found that trauma in and of itself impacted P300 amplitude in military cadets and that deployment to a warzone had as much impact on hypervigilance symptoms as did PTSD status (Kimble, Fleming, & Bennion, 2013) . Second, this study used generally negative sentences rather than trauma-specific sentences. Finally, the first study diagnosed individuals using the ClinicianAdministered PTSD Scale (CAPS: Blake et al., 1995) rather than a cutoff of 14 using the PSS. As used in this study, the PSS has limitations as a diagnostic tool. In addition, this sample may have had less severe symptoms with an average PSS score of 15.4 (10.8) that was lower than in the previous sample (M ϭ 19.2, SD ϭ 14.1).
Implications
These findings have a number of implications worth considering. The first is that the work demonstrates how early and automatic evidence for these types of biases can be. Although some neurophysiologists might argue with the definition of automatic, we use it to highlight how evidence for the biases are (a) present at the earliest stages of cognitive processing, and (b) resistant to demand characteristics, malingering, and social desirability biases. This is particularly true relative to self -reports regarding posttraumatic negative appraisals such as the PTCI. For both clinicians and researchers alike, such data suggest that those with negative world views are not consciously deciding to look at outcomes negatively. Such negative world views do not appear to be a part of some deliberative process but are implicit and represent a cognitive frame or schema that influence the interpretation of incoming information. Therefore, the identification of such negative schemas and a recognition of their impact on the interpretation of events is an important target for treatment.
Furthermore, the data suggest that this may be particularly true in situations that are ambiguous or may have uncertain outcomes. Although some events are clearly of negative or positive valence, ambiguous events present a distinct opportunity for schemas to impact appraisal. Many everyday events, such as facial stimuli, body posture, tone of voice, or the outcome of a future event are frequently ambiguous. Such experiences would be challenging for those with the types of biases seen in this study. Negative appraisals of neutral events could initiate a feedback loop that is not likely to initiate functional behavior. As a result, an individual may not respond in an appropriate manner or be willing to persist in an effort that is worthwhile. Such negative evaluations are likely to result in withdrawal or aggressive responses that further exacerbate circumstances and end up confirming the initial negative belief.
Finally, this paradigm could be valuable in treatment outcome studies that target negative cognitions and appraisals. Because the paradigm is not vulnerable to demand characteristics or social desirability biases, with further study, it could serve as a useful index. In a prospective design, a measure like the N400 could potentially predict either treatment recovery or treatment resistance. For example, it is possible that negative appraisals at the outset of treatment might inhibit treatment compliance, belief in treatment efficacy, and persistence. At the conclusion of a study, the paradigm could be used to evaluate the effectiveness of an intervention.
Conclusions
In this study, there was evidence to suggest that neurophysiological indicators of expectation varied as a function of negative world views. Those participants who reported more negative views of the world on the PTCI had smaller N400s to negative endings. These finding suggests that those with more negative world views were primed to expect negative outcomes. This is consistent with the "persistent negative expectations" found in the DSM-5 and provides confirmatory and measurable neurophysiological evidence for the phenomena. This document is copyrighted by the American Psychological Association or one of its allied publishers.
